Background: Studies have shown that family caregivers of hemodialysis patients experience high levels of burden. However, these caregivers are often neglected, and no studies are available on the effectiveness of coping strategies on the burden of care among these caregivers.
Background
A family member's chronic illness and its economic and psychosocial consequences involve the entire family and affect their lifestyle. Studies show that family caregivers of patients with a chronic illness experience a vast range of physical and emotional distresses and psychological symptoms, including depression, anxiety, anger, despair, and feelings of guilt and shame (1, 2) .
Chronic renal failure (CRF) leads to significant changes in the lives of patients and their families. The need for frequent hemodialysis and its associated health problems reduce patients' energy and negatively affect their ability to work and to perform routine daily activities (3) (4) (5) . About 2 to 3 percent of people worldwide and more than 10% of Americans are affected by CRF (6) . The disease is increasing in developing countries; its prevalence in Iran increased from 238 cases per million people in 2000 to 354 cases per million in 2006 (7) .
A few treatment options are available for patients with CRF, including hemodialysis, peritoneal dialysis, and kidney transplantation. In Iran, 47.7% of all patients with CRF use hemodialysis; and a total of 25,934 patients were under chronic hemodialysis in 2013 (6) (7) (8) . Although the widespread availability of hemodialysis saves and prolongs the lives of thousands of patients with end-stage renal diseases, these patients suffer from many problems and complications (9, 10) . Hemodialysis patients experience a high degree of disability, loss of functions, and dependency on their caregivers, particularly family caregivers (11, 12) . Studies showed that family caregivers have an exclusive role in caring for these patients and therefore are under considerable physical and psychological pressure (1, (13) (14) (15) . In a recent study, Abbasi et al. investigated the burden on caregivers of hemodialysis patients and reported that 74.2% of them experienced severe burden (16) . Over time, as patients worsen, their caregivers' burden also increases and they experience more physical and psychological problems, social isolation, and disruption in family relationships, which might finally lead to shortcom- ings or discontinuing the patient care (1, 17) . Therefore, these family caregivers are at risk of disease and are sometimes referred to as hidden patients (18) . In hemodialysis centers, health professionals are responsible for patient care. However, at home, the patients' relatives undertake this role. These caregivers are often deficient in knowledge and skills related to patient care and lack social support or support from the healthcare system. With disease progression, patients became more disabled and caregivers are confronted with more complex caring needs (19) (20) (21) . With an increase in patients' caring needs, the burden on caregivers increases. Then, their quality of life is reduced (12) and they experience more anger, anxiety, and the inability to cope with their caring roles (22) (23) (24) . However, few interventional studies are available on the alleviation of the burden on caregivers of hemodialysis patients. In a study in Turkey, Mollaoglu et al. investigated the effects of education related to home care in patients undergoing hemodialysis on caregiver burden and reported that education was effective in reducing caregivers; burden (20) . In another study, Khorami markani et al. examined the effect of a family-centered educational program on the home care knowledge of the caregivers of patients under chronic hemodialysis and reported positive effects (25) .
In addition to knowledge on caring, caregivers need appropriate skills in communicating with patients and dealing with stressful situations (12, 26) to cope with such a stressful and demanding life. There are two categories of coping strategies: problem-focused strategies (based on one's ability to manage the environmental event) and emotion-focused strategies (that focus on changing the emotions caused by a stressful situation) (27, 28) . A number of studies have investigated the effectiveness of coping strategies on caregiver burden among caregivers of patients with dementia, mental disorders, heart failure, and cancer (23, 24, 29, 30) and demonstrated positive effects. However, the caregivers of hemodialysis patients have largely been neglected (22, 31) . Although some descriptive and review studies are available and have reported moderate to severe levels of burden on these caregivers (14, 16, 31) , only one interventional study is available on this group, and this study has no control group (20) . No additional studies are available on the effectiveness of coping strategies on the burden of care among these caregivers.
Objectives
This study aimed to examine the effectiveness of problem-focused coping strategies (communication skills, anger management, and deep breathing) on the burden on caregivers of hemodialysis patients.
Patients and Methods
A randomized controlled clinical trial was conducted on caregivers of hemodialysis patients referred to Shahid Hasheminejad hemodialysis center in Tehran, Iran. The study was conducted from February to August 2015.
Inclusion criteria for the caregivers were as follows: being a patient's first-degree relative, having the responsibility for the home care of his or her hemodialysis patient, willingness to participate in the study, at least 18 years of age, writing and reading literacy, having no known psychological or neurological disorders, having no severe family conflict, and not being a healthcare worker. Inclusion criteria for the patients were as follows: performing regular hemodialysis for at least two months, at least three times a week, and for 3 -4 hours in each session; having no history of kidney transplantation; and having a family caregiver to do home care. The lack of appropriate cooperation by the caregiver, participation in similar training courses, the occurrence of a family crisis (i.e., divorce, financial crisis, the death of a first-degree family member) during the study, a subject's decision to withdraw from the study, the absence of even a training session, and booking the patient on the kidney transplantation list were selected as exclusion criteria.
Due to the lack of similar studies on caregivers of hemodialysis patients, the sample size was estimated based on a pilot study on 16 caregivers that were equally placed into two groups of eight. After administering the caregiver's burden inventory (CBI), four sessions similar to the main study were conducted in one group, and after one month, the CBI was again administered to both pilot groups. The mean burden in the intervention group was changed from 83.51 ± 12.47 to 63.21 ± 14.28 while it did not significantly change in the control group (84.64 ± 13.21.vs. 81.01 ± 12.67). Then, using the following parameters (β = 0.10, α = 0.01, µ 1 = 81.01, and µ 2 = 63.21, S 1 = 12.67, S 2 = 14.28), 18 subjects were estimated to be needed in each group. However, considering the possible dropouts and for more confidence, we doubled the sample size and recruited 38 subjects in each group.
The Study Instrument
A two-part instrument was used. The first part included a demographic questionnaire including questions on the caregiver's and the patient's demographic data, such as the caregiver's age, gender, marital status, education level, job, type of family relationship with the patient, financial status, having a known physical illness, and the size of their family as well as the duration of the patient's disease, duration of using regular hemodialysis, history of kidney transplantation, dialysis association membership, having active insurance coverage, and the type of insurance coverage. In addition, there was a question on a four-point Likert scale on the patient's ability to perform his or her own personal tasks (very low, low, high, and very high). The Farsi version of the CBI was used as the second part of the study instrument.
The CBI is composed of 24 items in five subscales, including time-dependence burden (items 1 to 5), developmental burden (items 6 to 10), physical burden (items 11 to 14), social burden (items 15 to 19), and emotional burden (items 20 to 24). All items are responded on a five-point Likert scale ranging from 1 (= never) to 5 (= nearly always). The total score is between 24 and 120; higher scores indicate more burden. Moreover, the scores between 24 and 39, 40 and 71, and 72 and 120 are categorized as low, moderate, or severe burden, respectively (32, 33) . This scale was translated to Farsi by Abbasi et al. and its validity and reliability were confirmed through content validity and internal consistency (Cronbach's alpha = 0.90) (16).
Intervention
After approval of the study was obtained, the first researcher referred to the aforementioned hemodialysis center, and through a file review and interviews with the patients, those with inclusion criteria were found. Then, the researcher made telephone contact with the patients' main caregivers and, through telephone interviews, assessed their eligibility, informed them that a study is starting to investigate caregiver's burden, and invited them to participate in the study. Caregivers who agreed to take part were informed that they would be involved the study for about two months and would be asked to complete the questionnaires two times during the study. Then, all of them were invited to attend a session in the hall of the dialysis center to complete the study instrument and were informed that after a while they would be invited to attend several educational sessions. Subsequently, through a coin-tossing method, caregivers of the patients who referred on even or odd days of the week were randomly assigned to either the intervention group or the control group, respectively. Then, the 38 caregivers in the intervention group were allocated into five small subgroups of five to eight, and each subgroup participated in four training sessions on problem-focused coping strategies (i.e., proper communication, anger management, and deep breathing) that were held twice a week, in two consecutive weeks, and each session lasted for about an hour. All training sessions were delivered by an expert psychiatric nurse who was previously trained and tested to facilitate group discussions. Each session consisted of a combination of a short PowerPoint facilitated lecture, a group discussion, a question and answer period, and a role playing. At the end of the first session, an educational booklet related to the issue was given to all the participants to be read and exercised at home. The content validity of the educational booklet was confirmed by 10 nursing professors in the Tehran, Iran and Shahid-Beheshti Universities of Medical Sciences. The outline of training sessions is presented in Table 1 .
Six weeks after the last educational session, all subjects in the experimental group and the control group were again invited to attend a session in the hall of the dialysis center and responded to the study instrument. The control group received no training during the study.
Ethical Considerations
This study was approved by the ethics committee of Iran University of Medical Sciences (grant no. 93-D-105-6175). Permission was also sought from the authorities in the university and the Shahid Hasheminejad dialysis center. All participants were briefed about the study's purposes and the voluntary nature of their participation. They all signed a written informed consent, were assured of the anonymity and confidentiality of the data, and were also reminded that they can withdraw from the study at any time. The researchers were sensitive to preserving the participants' rights according to the Helsinki ethical declaration. To observe ethics, the caregivers in the control group also received the educational booklet after the last assessment.
Data Analysis
Statistical analysis was performed using SPSS software version 13. Descriptive statistics such as frequencies, percentage, mean, and standard deviation were calculated. The Kolmogorov-Smirnov test was used to examine the normal distribution of quantitative variables. The chisquare test was used to compare the nominal and categorical variables, such as gender, marital status, education level, job, and having a chronic co-morbidity, between the two groups. Fisher's exact test was used to compare the two groups in terms of the patients' duration of hemodialysis, type of insurance coverage, dialysis association membership, and caregivers' relationship with the patient and financial status. The independent-samples t-test was used to compare the caregivers' mean age and mean burden scores in the two groups. The Mann-Whitney U test was also used to compare the patients in the two groups in terms of their ability to perform their own personal tasks. A P < 0.05 was considered significant in all tests.
Results
The majority of caregivers (77.6%) had no physical disorder; most of their patients had a low or very low ability to perform their own personal tasks (79%) and were using regular hemodialysis for more than two years (76.35%), and all had insurance coverage ( Table 2) .
No significant difference was found between the two groups' baseline mean caregivers' burden scores before the intervention (P = 0.308). However, the mean caregivers' burden in the intervention group was reduced, and the two groups were significantly different at the end of the study (P < 0.001) (Table 3) .
Overall, 0%, 15.8%, and 84.2% of the caregivers in the control group and 0%, 10.5%, and 89.5% of caregivers in the intervention group experienced low, moderate, or severe burden before the intervention (P = 0.497). However, at the end of the study, the rates of low, moderate, or severe burden in the intervention group were reduced to 0%, 94.7%, and 5.3%, whereas these rates did not significantly change in the control group (P < 0.001).
The two groups' mean scores on caregivers' burden were also compared in terms of their demographic variables, and no significant differences were found ( Table 4) .
The mean scores of the different domains of caregivers' burden were also compared between the two groups. Before the intervention, no significant difference was observed between the two groups except in the domain of emotional burden. However, the mean scores of the intervention group decreased in all domains after the intervention, and all domains were different in the two groups at the end of the study (P < 0.001) ( Table 5 ).
Discussion
This study is the first to evaluate the effectiveness of a training program involving problem-focused coping strategies on the burden on caregivers of hemodialysis patients. The present study showed that learning coping strategies can reduce caregivers' burden of care. This finding, along with previous studies, shows the importance of Greeting, explaining the rules and basic concepts Greeting, introducing the sessions' facilitator and the caregivers to each other, and explaining the numbers and the structure of the training sessions; presenting the importance of caregivers' roles and the basic concepts of adaptation and coping as well as types of coping strategies; group discussion on caregivers' experiences, and problems with patient care; giving them the educational booklet and explaining how to use it.
2
Problem-focused coping strategies and effective communication skills Greeting and reviewing the content of the previous session, the concept of problem-focused coping and its importance in stress reduction, the role of good communication in stress reduction; discussing the principles of effective communication and its barriers, the importance of good communication in appropriate coping, and the consequences of poor communication; group discussion on caregivers' experiences and problems in communicating with patients and role playing in effective communication; summarizing of the session (by the psychiatric nurse).
3
Strategies for anger management Greeting and reviewing the content of the previous session, a short lecture on anger, its alarming symptoms, stress, and anger situations in patient care; the consequences of anger and stress in daily life; a group discussion on caregivers' experiences of anger and stress related to patient care and how to management anger; role playing in effective anger management; summarizing of the session (by the psychiatric nurse).
4
Stress reduction and anger management strategies Greeting and reviewing the content of the previous session; a short lecture on stress reduction and anger management strategies; teaching the deep breathing method for anger management; question and answer period and group discussion on caregivers' experiences of stress reduction and anger management strategies; role playing of effective anger management and stress reduction; practicing the deep breathing and other anger management strategies; summarizing of the session (by the psychiatric nurse).
training in supporting caregivers of patients with chronic disorders, such as users of regular hemodialysis (13, 31, 34) . Family caregivers should not only take care of themselves, but also simultaneously meet the patients' caring needs. Consequently, they experience high levels of physical, emotional, financial, and social burden, which change their lifestyle (14) . At the start of the current study, more than 80% of the family caregivers demonstrated symptoms of severe burden. This finding is consistent with some of the previous studies that investigated the burden on caregivers of hemodialysis patients (14) (15) (16) 20) . In contrast, in a study by Rioux et al. caregivers of hemodialysis patients experienced low levels of burden (35) , which might be attributed to the patients' and caregivers' characteristics, such as higher levels of caregivers' education, higher levels of patients' self-caring abilities, and performing hemodialysis at night. A number of the earlier studies investigated the relationship between caregivers' burden and certain demographic variables. For instance, Abbasi et al. showed a direct relationship between caregivers' burden and income (16). Bayoumi et al. (14) and Mollaoglu et al. (20) also reported an association between caregivers' burden and education, indicating caregivers with higher education levels experience lower levels of burden. However, in the current study, we did not find any significant relationship between caregivers' burden and demographic variables.
At the beginning of this study, no significant difference was observed between the two groups in different domain of caregivers' burden except for emotional burden, which was higher in the intervention group. Moreover, both groups expressed the highest levels of burden in the domains of developmental, physical, and time dependence. However, in a previous study by Abbasi et al. caregivers experienced higher levels of burden in the emotional, social, and developmental domains (16) . These inconsistencies might be attributed to the age of the caregivers, which was higher on average in the present study. Previous studies have also shown that caregivers' burden in the physical, developmental, and time-dependence domains increases with age, whereas the burden in the emotional domain decreases.
Most of the caregivers in this study were females who were daughters or wives of the hemodialysis patients. This finding was consistent with previous studies (14, 15, 20) . Evidence shows that most caregivers of chronic patients in Asian families are females (5). Mollaoglu et al. have also reported that female caregivers who are family members of patients are usually more sentimental and sensitive to patients' caring needs and also have a greater ability than men to manage problems and establish intimate relationships with patients (20) . The caregiving role can be associated with feelings of compassion, love, and intimacy in relationships. It also helps caregivers to find meaning in their lives (36) . However, an increases in the patients' and caregivers' caring needs along with the caregivers' lack knowledge and skills related to coping strategies can increase their burden (16, 22) . Studies have shown that family caregivers' burden can not only increase their physical complaints, but also may lead to feelings of guilt, disappointed, loneliness, depression, anger, stress, and a lack of freedom, which may result in severe psychological problems (2, 35) . The present study, along with several previous investigations, confirmed that family caregivers are often lacking appropriate coping strategies and need to be supported. Sev- eral previous studies on the caregivers of patients with cancer, diabetes, and cardiac and mental disorders have shown that training the caregivers on coping strategies can significantly reduce their burden and increase their self-esteem, perceived health, and quality of life and eventually increases the quality of patient care (12, 23, 24, 26, 27, 30, 37) . Confirming the intervention used in the present study, a previous study on family caregivers of hemodialysis patients revealed that those who often use problemfocused coping strategies experience fewer burdens than those who use emotion-focused coping strategies (38) . Furthermore, Etemadifar et al. (30) and Navidian et al. (37) reported that supportive educative group interventions and group psycho-educational programs, such as the program implemented in the current study, are more effective in reducing caregivers' burden, enhancing their own perceived health, and improving patient care. It seems that learning problem-focused coping strategies helps caregivers gain more control, not only over stressful situations, but also over their own behaviors and time management, allowing them to feel less burdened in all aspects of their lives, particularly in the developmental, emotional, social, and time-dependence domains. As the present study showed, the beneficial effects of learning problem-focused continues for weeks or perhaps for months, and the longevity of the effects might be augmented through some reinforcement strategies, such as intermittent repetition of the program. Studies have shown that besides knowledge and skills on coping strategies, caregivers of hemodialysis patients need counseling, empathy, and psychological support to cope with their caregiving roles (31, 34) . Isenberg et al. (19) and Khanjari et al. (27) showed that group discussions and sharing experiences among caregivers are effective in providing ways to give and receive empathy and psychological support. Confirming the findings of previous studies, the present study also showed that these strategies, along with educating the caregivers on problem-focused coping strategies, were significantly effective in reducing the burden on caregivers of hemodialysis patients.
This study was conducted only on caregivers of patients in a dialysis center; the small sample size and the relatively short follow-up period can be considered limitations to generalize the findings of this study. Therefore, the replication of similar studies with larger sample sizes and longer periods of follow-up is recommended. Moreover, as in any questionnaire study, the caregivers' responses to the questionnaire might have been affected by their psychological condition, and this was not under the full control of the researchers.
In conclusion, the current study showed the effectiveness of problem-focused coping strategies on reducing the burden on caregivers of hemodialysis patients. Presently, there are no ongoing programs focused on educating family caregivers in the healthcare system of Iran, and caregivers of hemodialysis patients are completely ignored.
Authorities and policymakers in the healthcare system are responsible for developing strategies to integrate educational programs, such as the program implemented in the current study, into the country's healthcare system. Moreover, educating the family caregivers should be integrated into all patient education programs running for all chronic patients, including chronic renal failure and hemodialysis patients. The importance of educating and empowering family caregivers should also be emphasized in in-service and continuing nursing education. Particu-lar courses of training family caregivers with a special focus on problem-focused coping strategies is also recommended to be integrated into the curriculum of nursing, both at the undergraduate and postgraduate levels.
